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m m » 

1. Fn^^- 2 -i-y hXt (l,4-Dihydroxy-2- 

naphthoic acid^V^Sl, 4-Dihydroxy-2-naphthalene carboxylic acid^tt/^3Jl£ 

^nSN-T'-fe^Sfl/^ri+rS > (Proc. Soc. Exp. Biol. Med. , 90, 219 (1955)) , ^ 
^^HHJSIftfKAin. J.Clin.Nutr. ,32, 1428(1974), Agric Biol. Chem. , 48, 2159 
(1984)), A#tttii«KBJMfe&, 55, 499(1981), Chem. Pharm. Bull. , (Tokyo) 14, 
1191 (1966)),»Mii*KOIi^tS*h^:«S, 10, 31 3 (1986)) 
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7 <{ XXM (Bifidobacterium longum, B. breve, B. adolescentis, B.bifidum, 
B. infant is, B. animal is, B.pseudolongum#) IzftLT^&^MMIS&fefe&^-t 

^^iz^Mtavtco &tc> z\n% wm ofc&m © ^y^xx mmn. 

(P rop i on i bacterium) MB {;:<£: Dffi#lW£jg&"rSifi5?£tt©t? 7^ XX^lIt 
^:7h^/>T&3;it£5gfgbfc <#$§¥8-98677#££g) . $ *>\Z, 2-7 

^^^iux^irab-sciifemmbfc (wooi/28547) . 

-7j> DHNAH §fi*K S^R^i^^ t UTIiim t bTtfflT^S 

tlT&fz. (#IS0S57-1 28655, ^§§Bg59-l 86942, #g§B§60-104037^$g^) „ b 
£>U dtl^-e©^^^ *^^+^H5JETT©S^^Vi«, ftMSfcfr£ 

t vx$k±m\z\tm^t^uMm^m^^M^-or^ ztiztt&vw&tE 
nfti>HNAfrzmmzm^tz.mM^um*^£\zm3k-tz>z. &zmM-v&*). 

^BJ©H^ 

S S> MLfcgf, 1, 4-vtl J D^y-2-t7Mi (DHNA) **:/n 
— A*^7 5r U £7 A (Pr opi on i bac t er i urn) MM \Z «fc 0 Sfttl*^ K** $ *l£ CI 
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Cl^fc. i, 4 - 5?k Kn^->- 2 - t7 MiCttLTH m^KJXtt^ 

<ft£i&«U tfrnfottl, 4-7t FD^y - 2 - t7 hxM^t, 21 
n*HfflW mi, 4-ykHD+y-2-t7h xM©l£g?S 

*3gBJte, ±SB©aS5fifeKl«fcD«&nfel, 4-^kHn+y-2-t 

*38SBtt, JtfB©M3tfe^«kD#e>nfel, 4-ytFn^y-2-t 

#3fc"3Btt. ±E©SBfiSK:«kD»6nfcl, 4-ybFD^y-2-t 
7hXtt«tl> Xttl. 4-ytFU^y-2-t7hXi!)L<^© 

£Sfc#»93HU ±fB©i33t&K£9#£tlfcl, 4-ytHo^y-2-l 
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Mffl©ffii|ifrl&Bj§ 

B 1 fci, D H N A £riijS^ fc^^TT * *f89iffij=fc<& £iB-£ b ifc?L«#H53fc&> & 

m 2 dhn A*ffi^fc^rrs*^^ia^*i3^Lfcattmsifa&>e 

B5B, DHNA©#^<£TffiJfO^^T^7 7Tfe5o 

©iC^ilTH 7°nk!^--n^^U 1 7A (Propionibacterium) , X>5^P 
(Enterobacter) , X&u?& h/WVT, (Sporolactobacillus) , A 
(Bacillus) m&&Vf*>tl2>o Z.n<b<DW$Lm<Dgr<fe. «fc 0 ^ D n p 
Rtfraft©SBftfcfflV>&nT#;fc *>©-?*?)* DHNA*#rf5ftftiftXD! 

Esaiift*iiifi-r*JiT;iti^©ii*^visiitttigF*LVi. rfu^ymm^v 

Tte> fcr^--;ti75=-U »7A • ^a-f^^-f k (Propionibacterium 
freudenreichii) , y'u H^nA^^U 7A • hx~- (P. thoeni 0 ^ 7°at! 
X-npy-V^I* - Ti/'x^'futt-i/ (P. acidipropionici) * 7*nt:t^ 
/t^U^A • S?:n>-fe-— (P. jensenii) &£©^-XE©M> ?X2\±3r=L 
/t^T'J^A • 7t*^A (P. avidum) > 7 v o e^" x A # ^ U «7 A • 7 
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(P. acnes) . W^f'J^A • 'J>*7-f 7^ (P. 
lymphophilum) , 7u bf^*— A^rU • aDtA (P. granulosam) 

(Bacillus subtilisK • DT^rL^>7, (Bacillus coagulans)&<!f#S 

-T5 ; >^<t7&Win?^«3, 08*. «P. freudenreichii IFO 12424, &31>«P. 
freudenreichii ATCC 6207#^tf £>n£. 

*i-fis -t ommsmFftM s.^ko^z? 

47t> pH6. 8T?6B*MfTV^ #fi¥*<E> pHUSUB^* U ^AzK 
M^t«ilTtt»M^l 0%(w/v)l:ill> 

isx^^ ^»m.fi£*f u i~io% (w/w) , ftmzfc 3 ~ 7 % 
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(w/w)^iJ0T5. 

&m\Z® 2 0-4 0*0, §«!OpHStMitt ($f^L<«pH5.5-7.5) <D 

#4>tDHNAM$n5. mmwz%M*min'rz> z t \z& o dhn a<dsi 

^S«iiSD-r^o J§«£*?itU iB["feK:-t©^MSl«J:DDHNAcZ)SIRK:«-rs 
lOt:) U «#0ff*U<tt2~4iiraSaO-r-5C:i:K:«kDDHNAS$e>t* 

*r*Clt35ST?#*. **f, &»J£;&7Afc:as$*U 0. 5X(i/v)773;Hf 

(ffiaflift&passiLifc:) , $SfcO. 5%(w/v)TXn;Ut*>M±hU^A7K^ 
JftTfTW&ttP^SBfefe-rs. 0. 5%(w/v)M7^r3JHf>^hU^7 

A bfcx^ y — ;n?^tb b , z ©x^ y — ;i/*m®^*«ieT* ^iT, 

DHNA*as«flEfc-gtrfij*44l*»*c:a:3&«-p€?S. ttaiSfxV^ M# 

i L tx^ y — ;p©-ftt> D tc: y ^ y — )V*m v>t t> ± v>. 
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n w#e>nfc±«^^-rs si «t bv>„ ^ 5 LT#sn*:ari&fc»» mm 

So 

ftamssE^ffisr*. ^-tx, *-©jsh©#<©*&* /w»5^^— t??stt© 
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-ficDHNAtlT, k M*mi kgfcfcD 1 B*0. 0 3~3/zg, £Qt& 

7D-7 ©^iWO^^t^ £n3JK^tfe^l££«f £ . ftf»S£l 
-^©fc&fcte, DHNA&i«a&K:^tr#f6§)§!l&J&ttxra 

HJ £Eg5Tt & fe ©Xte& 

3 7tT18-7 2 Rm ^^IdX^^SIUfc. 

(A) Propionibacterium f reudenreichi i IFO 12424 OMU^Iffl : 7 2PfP B 1) 

(B) Propionibacterium acidipropionici i IFO 12425 (7 29%Tml) 

(C) Propionibacterium jensenii IFO 12427 (7 2RfPB) 

(D) Lactococcus lactis ATCC 10697 (2 4B$KI) 
(E.) Leuconostoc mesenteroides JCM 9700 (2 483113) 

(F) Lactobacillus acidophilus ATCC 4357 (1 8&?m) 

(G) Lactobacillus plantarum IFO 12006 ( 1 8NfM) 
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(H) Lactobacillus rhamnosus JCM 1136 (1 8fl#W) 

(I) Lactobacillus casei ATCC 7469 (1 8P#lffl) 
(J) Bifidobacterium longum ATCC 15707 ( 1 8NfW) 
(K) Bifidobacterium bifidum ATCC 11146 (18W 
(L) Bifidobacterium adolescentis ATCC 15703 (1 
(M) Bifidobacterium breve ATCC 15700 (1 8B#W) 

DHNA##r&# (HPLC#*r) 

: C 1 8, S««3 tim, |*3g4. 6mm, fi$15 Omm 
(C 1 8 : h (W) ©Cadenza CD-C 1 8) 

mmm: HJ^: 0:20:200:0. 1 

jSStig : 1. 5mL/min 
&A« : 20m 1 
&ffi§§ : UV254nm 

&mm& i o m wz o . i % (w/v) ©7X3 ;v tf >m^- h u v A^som, 

pH7. OfcWSEU zla?£*£2 0ml fcbfc^ W6 3ml^tC^ 
^ 7-^t^LT, 3 0 0 0 r pmtl O^lfflaS'frSHBL* -?-©±?lM££ 
0. 4 5 timO)?* T53iUfeo 
DHNAOtl 

HPLC it >37^l/'f l CDDHNAftteu ^&:£ifcfc7ff^©DHN A m%MM (80 
gD «tift©«iWIKI (13##ifi) , MPLCOH-^I«tDHNA?ISt 

DHNAl^Pk^A^T^^ (A) ~ (C) #>S>3. 0 A g 
/ralW^^tiL 7^hn^ (D) , D-f3^h^ (E) 

^m^m^n^feo©, ^^b/ww (f) ~ (i) > tf7^ ha^t-us 
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a <j) ~ cm) ^sisftainii^^^ft. tfst>%. 

*l& o Bacillus subtilistOUTfeTO^&ffl^, 


3E1 



(hr) 

DHNA(jtig/ul) 

(A) 


3.0 

(B) 

72 

3. 2 

(C) 


3.6 

CD) 

24 

0.1 

(E) 

24 

0.2 

(F) 


N.D. 

(G) 

18 

N.D. 

(H) 

N. D. 

(I) 


N.D. 

(J) 


N.D. 

(K) 

18 

N.D. 

(L) 

N.D. 

(M) 


N.D. 


n.d. :^{±5$n-r 0 

Klgm* 1 0 % (w/v) ©iUgmftS «fc -5 fc7KT#0b/UttffltWI^«UB» 
?L©1 0li%I5cf)tt*-JWx^X <7U-fclf-;P <*) «) * 
0. 1 %(w/v)mtPbfc^5 0LSti5L©E^|77X32 0*fc#ftU 

U^A • ~7 n-1 , T>7-< k (Propionibacter ium f reudenreichi i) I FO 
1 2 4 2 4 6 0ml £^n^n&«U 3 2^> 
#B^.T, l. 4-5?kHn+S/-2-t7hx»*3 
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TPYGigift (bU7°^-X (BBL) 8g, 7jh>^Zfh> (BBL) 
3g, t:-;l/Bl#X^7v 5 g> L - v^tM 0. 5g, 

2 0g, K,HP0 4 2 g, KH 2 P0 4 3 g> MgC 1 2 - 6H 2 0 0. 5 g, 
Fe SO, - 7H z O 1 Omg, H 2 0 1 0 0 0ml, pH6. 5) il2%(w/v) 
©7°D ft-A^ x U #A • 7D-fx>7-ft(Propionibacterium 
freudenreichii)£&«U 3 713T7 2 0#F^XA^^^^T»^*1"?>^ 

2 D H N A^^^M^^O^it?* 

10-20% (w/w) 5 KzkTi£fl?U yar7- if 

[77/A] (TTy»^(a)«)^MrafLS©0. 2 5 % (w/w)miJDU 
4 7 6 ^F^P^^IUfco £ ©IHK mmti U ^ i.7RitT PH6. 8 fc&jt 
bfc. 8 5MiD^bT»*^^$ii:fc^ Mf*fr?L*aU 0%(w/w) 

<i:75:^J:e>7K-e^7,Ty^bfco tf-;^#x^ (X^kt-;Ktt)S»£ISJIi§ 
m©5%(w/w)*»bfcm, 2L^S©7T-^>^-i-l. 5KgMU 

®5imT^L, 5 0 r pmTffV^ «M^3 3*C£iS8b7c. W 

(Propionibacterium freudenreichii) ET- 3^(TOl 3^8^9B#T, & 

f lTilSil 4*5^6 (M§3 0 5-8 5 6 6) ) {CFERMBP- 

8 1 1 5 tisTmn,tsnT^%)o&mmifax5'-?-*&^tt^ o . 05% 
(Wvmmh. mm^m^vtco ^*ib^7 2b#f b ^^9 ePtr^t, « 

«f£fc*f b , 2 % (w/w) fi(D?L^ t , 1 . 3 % (w/w) t©?Lt £»1 b fco 3 3 
T-12 0 BR, 4 0 % (w/w) KK* U £ P H 6 . 4 5 IC&li £^ 
3fc»H&TTjfc£U8*bfc£;L3, £©i$jSn?* f»l:30iig/ml© 
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DHNA«$nL tax. ®mmihi2om*Y&<D7)izvmmmte%mwt 

HJ^A£ig*$i©0. 5 %(\v/w)4»Ib> KM#U^A7RMn?pH£ 
8. 0\ZMm&* 1 0^£T&£Pb£. :Ml0tt2IW^Lfc^ & 
^^CDDHNAGD-aMte, 4 0 M g/m 1 ireif iD bfc. ISI^^ 
^_^ > yDif^-yt^^U ■i'A • 7n<T>7'f b (Propionibacterium 
freudenreichii)ET-3*«?§^*^ (Ji|BMm©^D^7— fe'M^^ 

f&frti-rzmmm-ez 3 c ct4 8^KS*^H^T«^*-r^) 

^7^ft>HP-2 0 (4L) £jt7^Afc3fe*U 0. 5%(w/v)773JP 
b U ">A7jc«-e?fe^, m&M 1 ^#£^cMf&%4 0Kg^7A 
K»bfc 0 mz 0 . 5 % (w/v) 7*3;H£ >SS^- h U C7A7K»8 LTTK^tt 
Mt^I^^ x^/-;H 2L*8tLTDHNA*»aiS*fc. 
6^0. 5%(w/v)STX3;Hf >^bU^A^Jnbfec #Xr57y-JMa# 
^xA^l/-^-Tiib, DHNA£l 1 5mg£-Btfl 0 g ©^Hjmj&tl 

nmm 1 T#e,tifem^#i 5Kgi:o. 5 % (w/w)«T7,n;utf>m^ b u * 

A^TJDU D-^U-XA^V-^-^T5fgl^SSbfc^^5, lKg^C 
DHNA^l 5mg <£&*mWffi.I&mi)m 6 tlfe. 

m^fflViTV^fc^> gSJSfcl 1 ~ 3T#&nfc*^BJp a B^O^^^D a D<tb 
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mMM5 DHNA©»S 

mrnm 2 -e# e> nfca» * p h 4 . 5 kibse u& 0.5% (w/v) 7* u 

JVE&**r&T, ^7kam^-bU^A2 0 0 g*T?K#&«BETa»6b&. «*64* 

^^^y-Jl/8 0mL(lW, ^04mLSC18-*7AT»»Ufc. 

W2 1 3 l#©DHNA»ffiia#fc:2 5 % (w/v) tfcSi? KlXT^Vtf 

b u msrfmmvtco soomL *rax^ 

;i/3 0 0mLT?2lHlttiaiU HkX-Wmi- b U A 5 0 gTE*tiETIHt 

$>3<h|W}5febfco ii^WI:^4 0Li^DHNA 1 1 5mg^§etlfe. 

: Capcell Pak C18 SG120, <*> 50 X 500mm, Lot. 930210 (tfc) £D 

&SirJi : T"kh^hU;V : *9 S—)V : tK : 1^=20:40:200:0. 1 (5«7>^r7 
tKT-dH 7. OlCpjSI) 
?as : iiH. 

SSEii : lOOmL/min ^ 
&A* : 4mL 

: UV254nm 

<mmnmm(otm7 £ -$>> 

'H-NMR (500MHz, MeOH-d 4 ) : <3 8. 39 (1H, d, J=8.3Hz), 8.23 (1H, d, 1=8. 3Hz), 
7.69 OH, dd, J=8.3, 6.9Hz), 7.60 (1H, dd, J=8. 3, 6.9Hz), 7.23 (1H, s) 

DHNA§fflai^©3&tt»lt^^Mtfc. 10ifcO78. 3mg/kg 
(DHNAii 0. 9 (=1 1 5X (78. 3/ (1 0X1 O 00) ) ) mg 
/kg) »W««iL*C5BIWaB«tS!#U 14 0IWWbfc#, JEtfiR 
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10%(w/w), W7^f7%(v/w), i7I>f3%(f/ff)^?»^^7> 

v h&Miz 4 0 % (w/w)ih-&u, 0 . 5 gmznmvtzo 

mmms DHNA*^?z*mwmj&w*m&vtc&&(Dmw& (sumo 

0KglcT7>3;Vb*>m^-h'J^Al 5 gRtfDHNAS^Tf"*** 
m 2 <fc D # 6 rufcjfflJdS* 1 2 5 m g £^EJ0 U [Ltl^St'fbLfc^C 13 0 tt" 
2 f«fl/^ 10 0ml IglC^H^^bfco 

Zfu tf^X/t^ T- >J £7 A * ^ n-f ^>^"T k (Propionibacter ium 
freudenreichii)ET-3^ (FERM P- 18454) **I-f»O^Df7- 

oho m:7-?ja) x*2mm?>wfrm (50^, pH7. o) vizmmz 

If — ;m-ax^F^ (TU-kk*— ;i/f4) * 0 . 1 % (w/v)^iDl/fc^ 5 0 L 
_ 77 _ />;? _ fc |hu 12 IT:, 7»IB«iUfc) Kl, m&t&8RS0ml 
Sr&ttU 3 5*C, pH6. 0^9 0^ 0. 5%(w/v)©7X 

3;Hf>R^-h U^A£^JnT££<^#£ftfc*5£3Ba^l 7 7. 5m 1 
£,£¥19 8 2 2. 5mlMnU £n£J5KteLfc&fcl 3 0T^2#|ffl« 
ft, 1 0 0 m I mz^fg\z3tmVtc (DHNA^llUg/lOOml) . 

14 


Page: 16 


WO 03/016544 


PCT/JP02/08010 


JtJnU&l 5 45 (»tt7«, *tt8«, Wi2 8. 0 7±3. 4 1?) S 

(ciitfc. k^^b i omizttm$kW4 o om i e«D58Rb. mmmzi 7 

l$£TT>^— Mc«fc£JK»£tfc©IBA (3 0^) £H¥^©SBl <l«*flM» 

P¥ft» iLW>^#fh , 7-/v^ (e?-x;HM X >X <*) ) ^Tl 
1U 7K«*'X©M«^^t:Th^77^ (GC-8A. »*»f^»f 
(*) ) iZXn-Dtc. ftVr&ftte. *7A: ; &V^7->-7*5A (3mm 
X2m) > t-7">S^:4 0t, ^t"J7^:7^X : 
SM^fcBfi (TCD:Thermal Conductivity Detector) iW:. 

4, rfiEUiifiL«K:JtRbT*^:^3&«3Raj £3, r&M»fctt*SsbTi!>b:fc;&: 
?&>#1K5J £2, r^jt&fc)t*tbT3S:be>&i\l tltUTfttftU Jg® 
3 0^^e>6«HH*T©IS**«bfc. ^©^©IM^ttTm 

-CK«»il«©**«3&Sl 7. 9 3 ±4. 8 3tr*^fco^, K»ft»T?ii 
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15. 9 3±3. 6 5 £MM (wi lcoxong^ p<0. 0 5) \zWPlyfz. (0 

1) . ts.it.. mw6mm'&£r\z&m%fimm®*mxrc®&*m^frtzL 

5, »JjMfcfSH3BRK:#V>T 3 . 47±3. in?*5&W, KIHfcRfc:* 
.^T2. 4 7 ±2. 9 0£ifcHBl*l (p = 0. 1 0 8 ) (El 2 ) . M 

m\z, mm (rfarfo^) *ffitt®&%ttmfimnwz&\,^ 2 . 8 7± 

2. 7 5 Tf&o*: KIWR»fc*ViTl. 47±2. lOtff (p< 
0. 0 5) (S3) . f©i©I«l:», #8RtkfiS3tT?t3:T*l 

b, 6 £ \zm$Q Is OS 2) o 

7K^S±#S® 5 l £ ^t«4 2. 9±13. 7ppmT&o£:. — M^l^fii 
«ta©^ff^*aWU:#*0¥i%«» 3 4. 7 ± 1 7 . 6 ppm<hft D , 

mwrnzmkis-cwpmn (wiicoxon^, p = o. osd m 

2) o 
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Zfu tf rt&'rV »>A • 7 o-f xV^'f t (Propionibacterium 
freudenreichii) I FO 1 2 4 2 4W&mifcM9 tmM<Dj5&T°%mh&t>fttc 

tm%o 5 k g ^$5(ixa^i/-^-t 5 mmmhtct zz. 1 k g *dhna 
& 4 5 m g -^tf e tifc. # h ntdtmrn 35. 5gMiokg, 

mmw 12 d hn a ©#^«ejia5FcflsisB^jiKa* 

(SaM-1) Sr&fflLfc. d O S a M- 1 MJ&te##M!fe©#i££^T« 
jtLTV^fc (Koshihara, Y. et al. : In Vitro Cell. Dev. Biol., 25: 37-43, 
1 989) o SaM-lli 2mM©o-^'Jtn>J>8#ftTT, 1 a , 2 5 
(OH) 2 D 3 cDMS^-fe#UT5^^{lSji-r§Clt^^tlT^.g) (Koshihara, 

Y. et al. : Biochem. Biophys. Res. commun. , 145: 651-657,1987) 0 
1 8 PDL (population doubling level)©S aM-1 £ 1 2^y'U— blzfg 

i*nU >K£2mMteft5«fc5fc:«inLfc. 10~ 7 M~10~ 5 M 

o. i % Ki&s £ -5 tin a fee ««!tt"5-n-enc!)ttife««*^tr*tti-ri b*^ 

IfflJI&^HJy^^OC afiiU o-cresolphthalein complexone &(0CPC&) 
(Gitleman, H. J.: Anal. Biochem., 18: 520-531, 1967) HS^^fe+y h 
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^JPAT, 4*CT1 5#|BJlg»i*ffiU&. tttB^2 5mL««2. 5nLS«g^ 
ft, ffifiJK (OCPC0.4mg/mL, 8 U y-J^a^) 2 5 0 nLZinX 
Tit#U 5#ftte-*-©EJfc#£!ft3fca?ffl- (5 7 0 nm) fcT«iJ£Lfc (0 
4) 0 04^£» DHNAH ^iCfe#LT5^b;^(Eifr^il tmOttStl 

mxm 13 fk- 5 0 ^m^nm^^^mm^-t^iwAm^ 

©*tR£3l#j@£t~il£#&£>*rCVaS (J. -Hard Tissue Biology, 103-107, 10 
(Z), 2001)**, Jintt, #^SBI§±{C^$nSRANKL(^#^fl^-ffcE^) 

5Ct*SS«$nTVi5. 8ilifr© I CRittT^fcFK- 5 0 6£lmg/kg 

ti ommmm^SL^-vft. nvm, m (crf-i, *ux>^;i/##afi) 

tigS&ffitU DHNASfiB 7 5 /tg/kgS 1 XDMSO {V^frWfc* 
O— ;VP(FK5 0 6 (+))lCit^T*^K#^/&Si«<, FK 5 0 6«^fc«fc* 

itm&vi&Tifi&MznTKzzt&mbfrtuvit (05) „ 
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1. 1, 4 -i?t HD+y - 2 -t7 hxt£14t5f 4i^iU mm 

3 ©l/i-rnd^ 1 miZtm.(D 1 , 4-ykHD+y-2-t7 hX»©IBfift. 
5. 1, 4 - H y- 2 - 17 hXl© 1, 4-ykFD+y 

0=^-2-^:7 hx»s®»$#»wr-5'bo*ca5sai*siaaK©i, 4- 

7. 1, 4-ytFD+y-2-t7fxll41i:LT> 7Dk^;^r 
U»7AJS (Propionibacterium) , xl^r-nA^ — M (Enterobacter) > 
o^FAfJ^I (Sporolactobacillus) Rtf/Wl* (Bacillus)JR**E>& 

z>m& eiiin^aife^tsin 1 ~ 6 ©^-f n& 1 miztzmomm. 

8. 1, 4-yhFD+y- 2-±7 Fxtl4ItlT/7DW-;^f 
'J7^ • 70 / ff>7'f k (Propionibacterium freudenreichi i) S^JET^Mr 
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9 . i~8 o^-ftift i mzfm.(Dmi&mz£ v # i , 4 - yt 

10. m$m9tm<D®.f&®^ xtsn. 4-^kFo^>-2-t7Mife 

11. W^9fB«©m^. Xtel, 4-^kFD+y-2-t7hxl'b 

12. »^9fB*fe©iSWtK Xttl. 4-ykHD+y-2-t7hXlfe 
b < ^©ISti^^ £ LT^tt SUM, 

13. «^9|B«CDm^^ Xttl, 4-ytKo+y-2-t7hXi! ) 

14. m^m9tm(Dm^m, 4-^tHn^->-2-^^hJim ! fe 

1 5 . tt&a 9 E*©IBJfc#K Xte 1 , 4 - S^b b'a+y- 2-t7hxi% 

16. i*^9fB«CDm^> Xttl, 4-ykHD^y-2-t7hIlt) 

17. »^9iB«4®m^^ Xttl, 4-ytHD^>-2-t7bXl% 
b<«-?-©*I©^ffl^S$iS©^:fe^fflo 

18. W^H9E«Oia*d&», Xttl, 4-^tFD+y-2-t7Mlfe 

19. m^.m9$m(D%mm, 4-^hKD^>-2-t7hxtfe 

2 0. lt*B9E«©iftri6«l, Xtel, 4-7th'D^y-2-t7hXtfe 

2 1. «^9IE«©M^> 4-yhFD^y-2-t7bxife 
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the PCT and Rule 39.1 (iv) of the Regulations under the PCT, to search. 

2. Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 


3. Q Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 


Box U Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 
This International Searching Authority found multiple inventions in this international application, as follows: 
(See extra sheet.) 


1. fx] As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 

claims. 

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. r— -j As only some of the Tequired additional search fees were timely paid by the applicant, this international search report covers 

only those claims for which fees were paid, specifically claims Nos~ 


4. J~~J No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos J 


Remark on Protest | ] The additional search fees were accompanied by the applicant's protest. 
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Continuation of Box No. I T of continuation of first sheet (1) 

As the applicant approves, 1, 4 -dihydroxy-2 -naphthoic acid 
(hereinafter referred to as DHNA) and' compositions containing the same 
had been publicly known (page 2, lines 14-21, description). Thus, this 
compound or a composition containing the same cannot be considered as 
a technical feature common to claims 1 to 19. 

Claims 1 to 9 relate to processes of the microbial production of DHNA. 
It is recognized that the technical feature thereof resides in using 
a microorganism. 

Claims 10 to 12 and 15 to 17 relate to use of DHNA in relieving abdominal 
unpleasantness or controlling intestinal disorders. It is recognized 
that the technical feature thereof resides in applying the effect of 
relieving abdominal unpleasantness or controlling intestinal disorders 
exhibited by DHNA. 

Claims 13, 14, 18 and 19 relate to the application of DHNA to the 
prevention and treatment of metabolic bone diseases. 

The effect of relieving abdominal unpleasantness or controlling 
intestinal disorders is based on actions on digestive organs. According 
to the applicant' s assertion, on the other hand, the effect of preventing 
and treating metabolic bone diseases is based on actions of promoting 
the differentiation and expression of the function of osteoblasts and 
inhibiting the formation of osteoclasts. That is to say, no direct 
relationship is found out between the effect of relieving abdominal 
unpleasantness or controlling intestinal disorders and the effect of 
preventing and treating metabolic bone diseases. Such being the case, 
no technical feature can be found out between them. 

As discussed above, this international application has three 
different groups of inventions, i.e., (1) claims 1 to 9; (2) claims 10 
to 12 and 15 to 17; and (3) claims 13, 14, 18 and 19 and therefore, fails 
to fulfill the requirement of unity of invention - 
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